Specialization of endoplasmic reticulum chaperones for the folding and function of myelin glycoproteins P0 and PMP22.
Peripheral myelin protein 22 (PMP22) and protein 0 (P0) are major peripheral myelin glycoproteins, and mutations in these two proteins are associated with hereditary demyelinating peripheral neuropathies. Calnexin, calreticulin, and ERp57 are critical components of protein quality control responsible for proper folding of newly synthesized glycoproteins. Here, using confocal microscopy, we show that cell surface targeting of P0 and PMP22 is not affected in the absence of the endoplasmic reticulum chaperones. However, the folding and function (adhesiveness) of PMP22 and P0, measured using the adhesion assay, are affected significantly in the absence of calnexin but not in the absence of calreticulin. Deficiency in oxidoreductase ERp57 results in impaired folding and function of P0, a disulfide bond-containing protein, but does not have any effect on folding or function of PMP22 (a protein that does not contain a disulfide bond). We concluded that calnexin and ERp57, but not calreticulin, play an important role in the biology of peripheral myelin proteins PMP22 and P0, and, consequently, these chaperones may contribute to the pathogenesis of peripheral neuropathies and the diversity of these neurological disorders.